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Portal annular pancreas is one of the pancreatic fusion anomalies in which the uncinate process of the pancreas extends 
to fuse with the dorsal pancreas by encircling the portal vein or superior mesenteric vein. We report two consecutive patients 
with portal annular pancreas. The first case is a 71-year-old male patient who underwent a pancreaticoduodenectomy for 
intraductal papillary mucinous neoplasm in the head of pancreas. His preoperative computed tomography scan showed the 
suprasplenic type portal annular pancreas. The second case is a 74-year-old female patient who underwent a laparoscopic 
anterior radical antegrade modular pancreatosplenectomy (RAMPS) for pancreatic body cancer. In operative finding, portal 
confluence (superior mesenteric vein-splenic vein-portal vein) was encased with the uncinate process of pancreas in both 
cases. Therefore, they required pancreatic division at the pancreatic neck portion twice. During the postoperative period, grade 
B and A, respectively, postoperative pancreatic fistulas occurred and were controlled by conservative management. Surgeons 
need to know about this rare pancreatic condition prior to surgical intervention to avoid complications, and to provide patients 
with well-designed, case-specific pancreatic surgery. (Korean J Gastroenterol 2012;60:52-55)
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INTRODUCTION
Portal annular pancreas is one of the pancreatic fusion 
anomalies in which the uncinate process of the pancreas ex-
tends to fuse with the dorsal pancreas by surrounding the 
portal vein (PV) or superior mesenteric vein (SMV). It is more 
common in the porcine pancreas (Fig. 1),1 and is very rare in 
human. From a pancreatic surgeons’ view point, a portal an-
nular pancreas may influence the surgical procedure when 
dividing the neck of the pancreas, and can be potentially as-
sociated with postoperative pancreatic fistula because there 
are two pancreatic cut surfaces to manage when the pan-
creas needs to be divided at the level of the pancreatic neck 
portion. Here we present two consecutive patients with por-
tal annular pancreas who underwent pancreatico-
duodenectomy and subtotal distal pancreatectomy, respec-
tively, and we discuss the clinical impact of this rare anomaly 
in certain types of pancreatectomy.
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Fig. 1. Portal annular pancreas noted in porcine pancreas. The 
pancreas encased the superior mesenteric vein (SMV) and the portal
vein confluence (white arrow). 
Fig. 2. Case 1 patient with portal 
annular pancreas for pancreatico-
duodenectomy. The uncinate process
of the pancreas encased PV (long 
white arrow) (A). The multilocular 
cystic lesion in the uncinate process 
(arrow head of picture in picture) 
showed suspicious invasive nature 
with diffuse soft tissue infiltration 
around superior mesenteric artery 
and celiac axis (A). The nP area was 
dissected from the SMV-PV-SV conflu-
ence (B). The uncinate process of the 
pancreas fused with the dP was 
divided with endo-GIA (C). The opera-
tive field after delivery of the surgical 
specimen, gastroduodenal artery stump
(short white arrow), and division line of
uncinate process pancreas (long 
white arrow) (D). 
nP, pancreatic neck; SMV, superior 
mesenteric vein; PV, portal vein; dP, 
dorsal pancreas; CHA, common he-
patic arery; BD, bile duct.
CASE REPORTS
1. Case 1 
A 71-year-old male patient presented with diarrhea for 6 
months. Under physical examination, there was no specific 
finding. A routine chemistry test showed mild elevation of se-
rum amylase (203 U/L; reference range, 30-115 U/L) and li-
pase (66 U/L; reference range, 5-60 U/L). An abdominal CT 
scan revealed intraductal papillary mucinous neoplasm 
(IPMN) in the head of the pancreas, and portal annular pan-
creas was incidentally noted (Fig. 2A). There was no definite 
solid portion in the cystic mass, but diffuse soft tissue infiltra-
tion was identified around superior mesenteric artery and 
celiac axis with suspicious invasive nature (Fig. 2A picture in 
picture). MRCP demonstrated the branch duct type IPMN of 
3.8 cm in diameter. Serum CA 19-9 level was elevated (85.6 
U/mL; reference range, 0.0-37.0). Therefore, the patient un-
derwent pylorus-preserving pancreaticoduodenectomy. Su-
prasplenic vein type portal annular pancreas was inden-
tified. After careful dissection of the pancreatic neck portion, 
the pancreatic neck was first divided. Then, the uncinate 
process of pancreas surrounding the PV was divided by en-
do-GIA for pancreatic head resection (Fig. 2B-D). The usual 
type of pancreaticojejunostomy, hepaticojejunostomy, and 
duodenojejunostomy was performed. Postoperative pancre-
atic fistula (grade B) occurred, but was controlled by con-
servative management. He was able to go home on 49th 
postoperative day. Borderline malignancy IPMN without 
lymph node metastasis was reported upon the final patho-
logic examination.
2. Case 2
A 74-year-old female patient admitted with abdominal pain 
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Fig. 4. Case 2 patient with portal annular
pancreas for laparoscopic anterior 
RAMPS. The portal annular pancreas 
was noted (A). Pancreatic neck dissec-
tion for the division. Note the ‘pancreatic
bridge’ between the uncinate process 
and the doral pancreas (long white 
arrow) (B). After dividing the pancreatic 
neck portion, pancreatic fusion was 
more clearly identified (long white 
arrow). The SV was also divided at the 
junction to the SMV (narrow white arrow)
(C). Operative field view (D). Besides 
division of the pancreatic neck portion, 
an additional pancreatic division line 
was noted (short white arrow). The origin
of the splenic artery (multiple short 
white arrows) and SV (narrow white 
arrow) could be observed. 
SMV, superior mesenteric vein; SV, 
splenic vein; CHA, common hepatic ar-
tery; PV, portal vein; pP, proximal pan-
creas; P, pancreas; RAMPS, radical an-
tegrade modular pancreatosplenectomy.
Fig. 3. Preoperative MRI showed an ill-defined mass with multilocular
cystic lesion in the body of the pancreas (arrow), suggesting intra-
ductal papillary mucinous neoplasm (IPMN) accompanied by 
pancreatic cancer or malignant IPMN of branch duct type.
for one month. A CT scan and MRI showed an ill-defined mass 
with multilocular cystic lesion in the body of pancreas. The 
pancreatic duct was abruptly cut off and the cystic lesion was 
thought as IPMN accompanied by pancreatic cancer or ma-
lignant IPMN of branch duct type (Fig. 3). The preoperative 
image studies revealed the portal annular pancreas (Fig. 4A). 
Laparoscopic anterior radical antegrade modular pan-
creatosplenectomy (RAMPS) was performed. According to 
the operative findings, portal confluence (SMV-SV-PV) was 
encased with the uncinate process of pancreas. Therefore, 
the pancreas needed to be divided twice for a subtotal distal 
pancreatectomy (Fig. 4B-D). During the postoperative period, 
grade A postoperative pancreatic fistula occurred, and she 
was managed with only conservative treatment. She was dis-
charged in good condition on the 16th postoperative day. The 
pathologic report showed Intraductal papillary mucinous tu-
mor with focal invasive carcinoma transformation.
DISCUSSION
Pancreas divisum, annular pancreas, and portal annular 
pancreas are pancreatic fusion anomalies. Pancreas divi-
sum occurs when the fusion of the ventral and dorsal pancre-
atic buds fails during embryogenesis. This means that two 
divided pancreas ducts exist to drain pancreatic juice.2 
Sometimes this condition causes pancreatitis, because the 
relatively small orifice of the lesser papilla disrupts drainage 
of pancreatic juice.3 The annular pancreas surrounds the du-
odenal second portion completely or incompletely. In this 
condition, symptoms vary with the degree of duodenal 
obstruction. A bypass operation such as duodenojejunos-
tomy is needed if there are obstructive symptoms.4 In con-
trast with annular pancreas, portal annular pancreas com-
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pletely encasing the PV is asymptomatic in most cases and 
clinically issued in operative intervention.
Since the first case of portal annular pancreas published 
by Sugiura et al.5 in 1987, about 10 case reports have been 
presented. Karasaki et al.6 reported the identification rate of 
portal annular pancreas to be 1.14%. It is not an extremely 
rare condition, but may be unrecognized by surgeons. Portal 
annular pancreas was classified into the suprasplenic, infra-
splenic and mixed types according to the level of pancreas 
fusion.6 Our first case was suprasplenic and the second was 
a mixed type of portal annular pancreas. This condition is clin-
ically asymptomatic and undetected in most cases. But, it 
may have clinical significance during certain types of pancre-
atic surgery, especially pancreatoduodenectomy or subtotal 
distal pancreatectomy because the pancreas needs to be 
divided twice around SMV-SV-PV confluence. As mentioned, 
our two cases required pancreatic division at the pancreatic 
neck portion twice, which created a potential risk of post-
operative pancreatic fistula, as encountered in central pan-
createctomy.7 However, most postoperative pancreatic fistu-
las can be managed in conservative manner. CT scans are 
useful for the pre-operative detection of portal annular pan-
creas, and will help to design the operation. Surgeons need 
to know about this rare pancreatic condition prior to surgical 
intervention to avoid complications, and to provide patients 
with well-designed, case-specific pancreatic surgery. 
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